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O P-f0-A-O-PV-~OR^ 
I I 

(Ri . R2 , R3 at^-R* aSm«**L-Ti.J;V^7 
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r' o P-fO-A-O-PV^OR^ -(I) 

I I 

O O 



Ri , R2 , R3 SVR* S03-^^^^r< 1 1 2'9<i: 
[000 1 ] 

fLS:t^7 -f y^o-i-ft^jtiltJi:. ifL^flJx.{fRh|4 
b K ^ St7j<*{[:^ i i; J; -3 T T;lx rj ^ t- i 

[0002] 

^Ji^X^y A y^i'^—ZM.\YMX^'^^h%mMz-:>\\X 

w^^m& ^'^mmm h^h^~yy -wmtm 
i&m^y^i^y^ y(7)z.mi^mmvt<^mx'mtiXii 

mmmjfmu^Mzfkmmmmiofix v . 
[0003] ±fz. A:MLfzmmmfhmzm3<r)mw 
mt LT*«u yit-^'m^mm Ltzmm^^zmLx 
< cM-^tfiti: ^Kxa'o. iix^. mmitmmm^ . ^ 

^tLt^^m')yi\L^m^imLfzmm-?ktLx. 

{i\ #ii-Ba4 6-34007 ^Tii , ;^ - T 'J 

334 8-3 0 24 l-f-^^>VtC#^Bg5 0-3 0 04 1 
-^T1±#^ , ( R4 P ) " ( Rg P N i X3 ) - {mi 



. N i X' 2 (PR' 3)2 (X' {i. Jt^ 

mmx\t3ym. n- T)v^)i'm^^-t) xm 
h^ti^--yyfv-cr)^m^^:^y ^ ymm^i^f^Mmm 

^ra*tTV^I>. mz^ Wi^HSS 7-16943 3^ 
Xli^ -y T}V^}VTl\y S-'^A^oJ;y:'3« 

«y >'-fl:-^!f%tclS4<?)gsJPMi: LT7>ny Wt^^xy- 
*i-grc7) 3 Mc?) y yit-^'k^h LTiiilB L-t i 5 =5rWffi^ 

xy ^ ycnmz^mo^^m^^yy r A v\Y.-^m^ mi. 

yr^h. h^jy^.-^UTi-^xyr-^hmcomfii^m^L 
[0004] t7t, -^7-tf«»i4i-ftlS ptJifiWaoSM 

4 2 24 9^«±, 5 — 2 0fflO^«M^^*-rSiS® 

[00 0 5] JtMLfzim.7tvy -i y<7>Z.m\:& 
x\%hfih^~^vy -i y. mut^^^'ryw.^^Yvi 
5 Mt^mmfymit^mz^-th ^ztt^zx^n^ 

iXh^lhi.mz'^i^tlX^-^^ (*ll^ffFm7 8 9 7 7 7 

^^^BS6 1-1 5 84 9^^) „ 
[0006] 

jtEtcfflv^^lBfi^^^ u-c«^io*«y wt:-&!fm^^s 
ia.x\-^htK ^rih',iTMmmm<r>fz)^i,zim^-r i-hm 

Mt'^mznLxm^x^-^'^xhh fz»:>t,zM 0 

^^^-tht^t^xh^, -^tz. ±.mm<^m.mMz-:> 

ibi.zjMmmm^z\,mmii^^j:d „ 

[00 07] tTt, KJEiSPf/&i'Tab^>'t^c«±7'T->' 



(3) 
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[0 0 08] ioi^t;, mk^vy -i ycr>^M.itKJ^ 
[ 0 0 0 9 ] i^-sT, m.mmmRv^B^'j^fmmiRmz 



[0010] 

^^%h^h^^\-^^\.. mz (ii) %tzM.\Y^mA^ 
mi.zmm^'^m^^mim.ifi^m^ixh^h^^x-^ 
^ y^nmcr)^^rizz.m.it-t6 i,zhfzKi. ~'y ^-/Ht, 

[0011] 
Ut2] 



[0012] (sCff . , 
-3TV-iTC> j;< . Ri , R2 



R2 . R3 RWR'^ liSM 
. R3 ^ti^'R* tjil'-^ 



crtZMAYI&x-ni^f^^h^^^vy ^ y'k\L\'UT\--}Vs,}V 
\mji&^i.xf7'm\\:K]^\z\%-th i t ^W&.^-thTJV 

[ 0 0 1 3 ] i:JlT. ^^aflt^ov^TPffltflJBg-r-l. „ * 
y'^yWdfin^x^^^. 

[0014] y-f LTH, -^:7-9-^c7)MbJ<*?S 

ym^UA y 2r "rtm Lfz'i^cr, n - y-t 
r' O-P-fO-A-O- 



h Ki . ztifj^i^^ vy'f-y^:m^-^mLfzm<:on-y'7- 
y^^mc^iM^^y^y^^^^b'^Mm^zimtiiM^ . 

[0015] ^ti^y'rym.co-A-imjt4zii\^Xlt. 

^^mxm\>^^tim^cDmmmt:mm^i ^t^zj:^ 
X . i&^m&c^^^r- y^mis^xmm-r^ z t *>ai* 
§ o ^ i X'^mmtit3Mcomt7i<.miZ'^m Ltz^&jv 

x^yl^a^cOi^^r^L, mUt^ n-:^9^y^ 3 
-s^^ji-'^y'T-yaXlfs, A-l^:A^}\'^^^yn^ 
KS{i5^«0, lt3j;;/2-C-S)'9, :t^'T->'tOvl|-&?45« 



•So 

[0016] 3^^0f!T-ffluA,n..& -M-ftRJEti^Si. 

( 1) .y ^r;Hl:-^%, ( i i ) ^KT^P S A^t"^ 

mf{\v\) -mA ( i ) : 

[0017] 
[-(1:3] 



I 

O R'' 



O R 



C I ) 



[0018] (5^4^. Ri , 



R2 , R3 at^'R^ iiK^ 

R3 &l/^"R* c^3^::J'^^:< 



(4) 
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[0019] mm^x'm^-^htL^=^'y ^Mt-^mm 

fij. ti^b-v^^/w, ^'>it-■y^^/^, 5« 

■y ^)Vit^^<n^X'limm% 1 1 8 "rjV^jiVTf^ 
ym&iii:x/^x ■ r^^jvr^h^-h ■ --y^^vm 

[0 0 2 0] ttz. ^mrju-^yMt-^tLXim 

n - y'n \±}VT}V 5— "^A, hy-n - 7'f-;kr;k 5 — 

Viti:— ^itA 1 Rj X, A 1 RXj . A 1 j R3 X 

^l.ir^uyym.T^m.ht) X-^.^ii^^/f\vi'r J ■ 
i/T/I^^/L-T/PS— '^A, -Jy\ayy ■ ^JTJV^lVT 

y ^■ , :l.-^)VT)V 5 i> ^' n U K . x^;kr;k 5 — 

v-fL-^ft^^^tf ^ i t ?iiT' $ ^ . zivh *«r;p 5 - 
^<7)>>v\a^-v ■ ^:yT;i^^;PT;L'S-'>A-f[:-^ft:OU 

[002 1 ] ^IgBH^a-Cii. -•y^/l'-ft-^^^S.t^'^a 
( I ) T'S^$n-g.#5E^;^xyT-^ F-fCmijS-^ti?^-!^: 

-/l-Tt^xyr-f F#^fflv^Tl.^fi^l:vgffiiffi<, ± 



[00 22] :^mnTmm^ti&yt^:^yr^ hit-^mi± 

msi—m^ ( I ) Tmh^tti,. ±ie3^45R' . R2 , 
R3 SU^R* tci3l->T. ^/kFetcML7K«S&W-rS 

ff*t<. •^yrabVL'S. |g3My^^i-S. mss^ 
y^^l-S. m3a^^i^;«^ri:-*^'M^StiS, ^;1^F 

F^i^;^?;!^^^-/!^, X F^i^;^r;t';}^-;P^c?)r;kndr>' 

[00 23] Ri , R2 , R3 2aVR* tCiStt-i-SmS 

•r-*^5t/FF{4fOM-ft:yi<:**fOi^;ii. (i) n = oto« 
BP*,. Mrf^xyr-f Ffb-^^Tii:, Bjta^^ffiffi 
izhXltK ^7EttS.t^"^fi!£±tOI»<j^y ij -y F5?)>^> 
3-0*ij:iQiftL<. t/t. (ii) n=l«^^. M|] 
^*4^xyr-^ F-fk-^tlTii, S^a<50aSict J: 
^B!c±tOI^Wy y y Fj&^^4':?*W^ 

[0024] 4?^^, lirlB-^sl: ( I ) ttJ-C-n = 1 fO:«r 

mm (^4 L<{±xf-pyS. TntPyS. y>l^y 

m) . ^«s:4-i 2c^)mmmm^mmm mtL<ii 

^t*** (ff4L<{±yx-^y*. fyx-F-yS. 
-^y^^yS) ^r^L. M»S[1 — 1 O^OT^P^^l-S. 
MlRiti ~5coT;k3^i^S. yx— /L-X. i/yo^^ 
i^ypa^tfOB^^ (*f t L < \±r)V^)Vm^ i^iztJt t 

[00 2 5] WiZ, KAti-R-tJ'^Ji-R-B-R- 
■r-^*5§ixS ( i^T-R(±±iSL/t 2W£0OSlSfeK'f[yj< 

mmtmmTh d . ^m±mmm. i — i o c^r;i^=^r/i^ 

i--5tOT/i--3^i-^S, yx— ;FX, s^ycr^^i^ 

fZ. B«-CR5 R6 -S-at/'-0-*^A,|jgSS 
:6^^>^im-S>SS-^L, SR5 I5.L^'RS a^f^Jlg^^ ^ 

[00 26 ] mm'JlZit^ - (CH2 ) n - ( n = 2~ 
6) . -CHj CH (CH3 ) -CHg -C (CH 

3 )2 CH2 -^toryi'^i-'ys. i, 2-^yDy"^ 
uym. 1, 2-s^ya^^^^yK. i, 4-i/ya 
^^i^uym. 1, 2-yx— ^ys^ 1, 4-yx- 
uym. 2, 3--fy-?-uyS. 1. 8— ^y-fuy 
2, 2' -fyx^ixy^. 2,2' -y^i^yf 



(5) 



#IB¥6-2 2 8 0 1 6 



4, 4' -^:^\iy^yj:.-uym. 1, 2-y^n 
[0 0 2 7] -fR^ ( I ) Tmh^ti^:;r^xyr'< hit 

vmzmmm^^^^^bi^zx-^x. ;i--fxstuT^o 

[0 0 28] miEcO— ( I ) Xm.h^fih^^7.yr 

4 vit-'^mommmz-jv^xit. m^zumii^jiv^tK m 

( I ) Xn^oaM^^{z\±K^ , R2 
R3 tcMJEt--^ :7 ^ y-;Ht^ft ^: Hig^ty yh^V)V 

I.^^T-^Mt^M^gt-'g^^t^^^T^-g) (Ri , R2 St^- 

R3 ti-^^e ( I ) {zi6nh(^^bnm) . 

[0 0 2 9] t.fz. ( I ) T-^n= lc?)^*^tC{±R 

1 , R2 , R3 at^'R* tcS>rjEt-^:^:ny-/Hk^fti: 
^SYtyyt^ME^^s^ tT\ ^rsmc 1 p (or 

1 ) (OR2 ) X(iC 1 P (OR3 ) (OR* ) 

(Ri , R2 , R3 miYi^ ( I ) \^zi6nh(r) 

m) xmh^tLhiti^mhKJt^^^xnm-t^^^x^y r 

[0 0 3 0] ±iBL7tRi , R2 , R3 2S:VR* {zMJ^^ 

'thy:L j-Mt^^mco^x\ ^)VYmzmit7Y.mm^ 

^^hyj:./-}Vit'^Wc.LX{±.mt\I. 2-t-y 
^)Vy3:.j—)V^ 2, 4--J-t-y^)Vyj:.j—)V^ 
2-^ VTnbVl^yxy-;!^. 2 - t - T x 7 — 

2- t-^^y)Vy jlJ—}V. 2, 4-5/-t-T 
5;l^:7^y— 6-t-yi^;P-2, 4-^yi^J— 

3- t-7'>;P-4-b Fn^i^r-y-;P. 3- 
t -r^;l^-4-b Kn^S^t^yx^;!-. 2-t-y^ 

- p - ^ ^./_;i^^^^:p^f . 
[00 3 1 ] ±fz. ±MtLfz—&^A ( OH) 2 
^iX'g.^t^*^?)^ LTSi:. ^Jx.ff. 2, 5->^-t-y^ 
;i/bKn^yy. 2, 5 -s^^- 1 -T5;L^b Kn^y 
2, 5-s^'y^7Pb Kn^yy. b^xy^y-^i- 
A. 4, 4' -yi^pybx ( 2-yi^;k-6- 1 -y 
^;p-yxy-;P) .4,4' -y^yT>bx (3-y 
-?^;i^-6-t-y^;pya:y— .4,4^ -^::tb' 



X (2-yi^;k-6-t-y'i^;i-yxy-;L-) . 2, 

2' -\iy x.-)Vi^:^-}V. 2, 2' -^b Fn^^y" 

yx^;i/y^^y. 2, 2' -y^i^ybx ( 4 -y^;i^ 
-6-t-y^;i^yxy— ;k) . 2, 3-yt,Vu^y 
-ry^yy. j^^vyy^)u—)V^ i, 3-rn7\°y>>' 

:tWl^. 1, 4-y^yy::^—)V^ cis-l, 2-y 

yo^^-tf y^">r— /i^. cis-i, 2-yyo^^^ 
y y'y y y -/p^^^^^tf ^ . 

[0 0 3 2 ] *%0JtCi^V^TfflV^^^xS|rifa— j^x^ 

( I ) xmh^fih^^y^y rA hi\L^^m<^ixm.\mmz 

[0033] 
Ut4^ 




- ( 2 ) 



... ( 4 ) 



- ( 9 ) 



(10) 



M e 

[0034] 
[^t5] 



(7) 
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CH3 V 
CHo 



Me Me . 



o--p + o-<0 



Oy 0-j^P ^ O 



[00 36] 



O)^o-)^p-o o-p-^o-(^ 



(20) 



(21) 



(22) 



(23) 



(24) 



(25) 



Me '■■ (26) 



(27) 



(^-h(^ O^P - o'^o - P-^O ^ 



[0037] 



■■■ msmr I Jim. 



[0038] 



(28) 



(29) 



(30) 



^ y:fu Mjv-.. 



% 3 -> JL-S 



M e 



P h 



(8) 
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[0039] ^^^^^t", ^WMIimTli. KJB^^ 

fz^-rm^mi-^mtx < . a^*«^^j±t lxo. o i 

— 50kg/cm2 ,iTiL<{i:0. 1— 20kg:/c 
[0040] :^WMTmm^tilim.:tl-y -i ycO~R 

- -y ^fUit^ b ( I ) X^h §n.§*x:7T-< 
h^t-^mbiM-^LX:^-^mv^li}\ Ztii^comi^b L 

xm^'^i}<nmjtL<^ tfz^ zfit,N i -P'it-^mb 
^mT))^i^^j^it-^mb &im^ lyy ^ muf^ 
'T-ym.-^irrxnmmm^^h ^ t m^^xi&-^ 

[004 1] tfz:^wMijmxnKmmm(^mmit'^m 
xittc^'-^fiK KOi^zMLx^-im^mm. mm^y^ 

y^ h/i-jiy^ ^yh-y, Vfyii^^y-ii'y^co^^m 
FtibK*. ^^-^y. ^y^y^ y9^'~^^^y'mom 

mm^t7mmi^^^^xmv^i:i b ti>x^ h « -s-fc 
K)Bxc^Mm{zii\-it^-'y'r)v^^<^Mmi. mm 0 

itz.mmmixf^mi'^m'^z^ Lxfm^H-t i> 
^%mi,zii\^^mm^<^- -y ^Mt^m^^zn^^^mr 

;t/5-i^A-f[:-^^S!ito^;Pit(i. jI^, 2--1 o ocoSeHI 
Xh^, ffj L<(i5 — 5 0f-S)S« ±f.i. ±MlLtz— 

-fk-^ifSstO^/Pjrfcti 0 . 1—2 0. ift L<{±1 . 0 — 5 

xhh. 

[0042] mm^cr)=^ 'y ^^uttrmzm-^^mTJi- 
5 ^^M,it-Mm'^fHtm&-rw^ b . -Rimmmz 
ms^^i-i.mm'^yH^mbRmLxm.mimmM^z 
i&T-t -g. „ t. rzi(^^mA±i.z-m ^ tit -5 t iL^im 

fz . lim^cT) y yit-^'\m- -y "rMt^mc^i^iVikh^ 

m-^'tb. -mimmti&rL. ^^^uy ^yc^-^ 
w<mzh^mx^j:\-^. 

[0043] ifm)\xmm^fihz.m.-[tKmm¥b lx 
Km^vmm- 10—10 o°c. #a L<«±o— 

8 0"C. Mt^ifS L<(il 0— 80'•C■r■■$>l):^^^\ ^flli 



r)v 5 -^Mt-^'^^^mm^zm^Lxm.s.m.'&^ti 

7">'S^7)ffiffip^^^^5E^ffft$^ts i b mmmxh . 
2— 3 0kg/cm2 nrntrntLVK t.tz. ^^^m 

y-? y^co^^^y ^ y^mtyii^^WM. TJV^d 

y . zM\mm'm(^^<m.:H' X ^ u t v ^ t t mm-f 
h:Lb f^x% h o ^mcMjm^ b tT{sa«ETt-r'i> HI 

Jj^^Xi^Umth ^ b ts^X% h . 

[0044] i^mmrAitmximm^f^. mznm 
mm. KjtE^, Rme^ra (tmmrs) <7)±fmmiR^ 
^z^ii.m'm^±^^\ -mmi^z. Rje^^^sj^si 

b XKm'^Smi\^±-thtiK ^*-fm±iORJtE'l4t m± 

LX < 6rzMzmmcoz.m.it:^uy ^ yi^^mmmmr 
L. mzy)v-7>]4^. ^y^A^^ii^cT^-^^mo^mp-t^m 

[004 5] mz. mi^Lfzim.:^ i^y ^ y. mn^y 

^ymi^y-R^t^mxni-z^fS.yi-h'y -i y. muf^9 
"T-y^mMb hx^m.-^\^y ■< yi. 
r)vzi~jvi:mm-h^m><z-)^-^ximf<zmM-h . ^ 

Kmxmz^^^x^y 4 y^mKhhvAmKrx^M 

x\ m^mmhx%s^fifz^m.^vy ^ y^jf^-m^t 

mMHi-l/ymb t Vu'jr^fl'5.MtKfB^-^X^f&:tl- 

[0046] ±iat ]<rtTi-^)v^»^^tmmmizm'-^x 

nhtl b F o 5 !Vim.)X,^n- i WMts: ^ 

{SRh (OAc ) 3 ts:K<D^m^. Rh (NO3 ) 3 , 
RhC 1 3 ^rf"fO*[EffiiSS)§V»i±Rh ( a c a c ) (C 
0)2, CRh(OAc) (COD)]2.Rh4 (C 
0)12, Rhe (CO)i5, RhH (CO) (Ph 
3 P)3 , CRh(OAc) (CO)2 ]2 , CRhC 
1 (COD) ]2 ^:i:-tfOjm^fU-rti.i;fiefflT-#.g>„ 
[0047] •=if<.)VVmcr>^(^:3y^)VVmb LT{±, 
^'^y yK=j^-^;i-N^rt'<^fl-«ffitM. Rh (NO3 )3 
K(:b:<7MMm§LC^mt-, C02 (COg , CoH (C 
O) 4 ^rf (OM#:*i'ffifflT-g'S. KJ£ffi±it LT(±. M 
^JE— 3 0 0kg/cm2 G, RjC?a«fc LTJiil 
5 0°C— 15 0°C. H2 /COjrtt LTtt^^L-irtT- 

iis. I'-io. mWim.bhxim'^. o. i-io 
ooppm (Rh)K^) comwum^tih , sae? ^: 

n'th'^)vttxmm 1—1000 -cjasfflv ^ /^tis , 

[0048] KJtt:MiifflV^^<TtSl^J&^ i^^tCJtG 



(9) 
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->ry. ^r-fy., y9rt^^^ym<7ymmmmt7m. 

[0049] ±iab h'nT^/PSMtKiETii:, ffifi^^O 

[ 0 0 5 0 ] j^tc. 'i^hfifzTJV^t, Y(n7\<m{YM.mz 

'J Zht^X'% h . Ni. Cr, C u ^COffl^tiOTK 

SiLftim^J; KJtEi±:*3(i;51S. SJE-l 5 0kg/ 

■I. o J^iv^T-Jl^to^^SltSt; i D T;t.r3-;p^# t 

[00 5 1 ] ±ia<^J:3^ctT^f A:.n/::r;i-3-;k. 
\,zy'^ym&mm):. \^XWM^fLhwmi'io^Tiv^~ 
yt^ ( I NA) *c7K7:?'/kK, T'J\^yW^<rm.h% 
^«:^i£-C-xxT-;Hl:RJtbS ^, t 

x.y}^mm {mut'7^v~Y^mm) t-rsii:*^"^ 

[00 52] 

[00 53] MSM 1 

ffiJMf*^*amL:tl^^«7 Om 1 c^x-ryJxXiiaMS 
^'n:t— f^'l^— :^l;^^'^'yK"-/^r/^8. 2 8mg 
S:t/>yx (2-t-y^;1^7xx;t/) ;}:X37r-f 
-y yjvm.'i- 1 ^yl'ft/t D 3 ^71- ( P/N i = 3 ) -g-tf 

8. 1 mg (A 1 /N i = 1 2 . 5 ) #ti"<>'^'>?§M 

*a*#HMT-c•ft}i^/^■, Yyyy^-i-^n-y 

2 Om 1 ^ttiA;^^. S;?n^-bi?^-7'^^BBL, 4 
0 °CT- 5 if#PBlji# t-CKJCC^ ^f -5 3t , KJtEHTf* 5 ^ n 



[0 0 54] KJtSffi«±7:?"X^'nvb:7-^7^- 

; Wi%mmfi (It) «C B P 1 =^-rb^ ij -0 . 2 5 
<by:5 Omfe^tt/l 0%SE-3 0/Ch r omo s o 
r b 2 m ) ^>tfffiT-^R!cW«S^4i-tf Lfc. feM^^- 
1 t^^Kt", 

[00 5 5 ] Ycmm 1 

HJgMi tc*iViT5t^x:7r-^ b^t-^H2rv3sJii t^v■>lil3'^• 
(i|5I«tfo:;^&'r■•^^yx- 2-y'n'y<7iZM.\YK^^U 

[00 56 ] vmm2mf3 

HitW 1 1 i3V h U X ( 2 - 1 - -f^j^^y X -;t^ ) 

hUx-^/t-^^x^r-^ N?---/^r;i^JE^=-l^;kfc;^c 

0 3^;l. ( P/N i = 3 ) ffifflL/tlil^'MSlBliSiO^^jST 
h 7 y X - 2 - y-r y^^O-i-fCSJE^Uffi L , KJtESS 

1 tCIiK'f'c 
[00 57 ] »t^j2 — 9 

HMM 1 tci3V>T b U X ( 2 - 1 -r^yWy- X— 4^ 
X 7 r -f h <?Dfti3 0 \zm- 1 t;^t"#Sj^X yr^h^t 
-^^^ - .y ir;^it^^ 1 0 y yJM^ 3 t;kffl^ 
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